Left ventricular angiography, performed with the patient in the left anterior oblique position, showed a VSD in all patients. The defect was situated high in the septum in 15 patients and in the middle part of the septum in two (patients 7 and 17). Pulmonary arterial pressure was normal in all but patient 17, who had undergone surgery for a VSD and an infundibular pulmonary stenosis 7 months earlier. The VSD had reopened, whereas the pulmonary stenosis had been abolished. No patients had detectable right-to-left shunts, and the oxygen saturation of arterial blood was above 95% in all patients.
The external carotid pulse, the phonocardiogram at the left sternal border, and ECG were recorded simultaneously on a direct-writing ink recorder, the Mingograf 61 (Elema-Schonander), which has a flat frequency response to 500 Hz. The paper speed was 100 mm/sec and all measurements were made on an average of at least five beats.8
Carotid pulse recordings were made with a photoelectrical transducer (Portheine, Siemens), which has a time constant of 2.6 seconds and a flat frequency response to 400 Hz. It was attached to the examination couch by means of a metal bar. The left ventricular ejection time (LVET) was measured from the beginning of the pulse upstroke to the incisura ( fig. 1 ). The T time, which is the time needed for the pulse to attain half its total height,9 was also measured.
The electromechanical interval (Q-A2) was measured from the Q wave of the ECG using the extremity lead which best defined the onset of ventricular depolarization, to the first high-frequency vibrations of the second heart sound on the phonocardiogram. The aortic and pulmonary component were identified by means of the incisura of the carotid pulse, and in patients where the systolic murmur tended to conceal the beginning of the aortic component (A2), its exact beginning was determined by using a phonocardiogram obtained in the second right intercostal space.
The preejection period (PEP) was obtained by subtracting the LVET from the Q-A2. The expected time intervals according to heart rate and sex were obtained by using Weissler's formulas, with all measurements in milliseconds (msec): Expected Q-A2 for women: 549 -2.0 X heart rate (HR), standard deviation (SD) ± 14; for men: 546 -2.1 X HR, SD ± 14. Expected LVET for women: 418 -1.6 x HR, SD ± 10;
for men: 413 -1.7 X HR, SD ± 10. Expected PEP for women: 133 -0.4 X HR, SD ± 11; for men: 131 -0.4 X HR, SD ± 13.
The deviations of the measured time intervals (A Q-A2, A LVET, and A PEP) were obtained by subtracting the measured time intervals from the expected time intervals. The PEP/LVET was obtained by using the measured time intervals. This quotient is not influenced by HR or sex. Its normal value is 0.345 ± 0.036. 10 The recorded time intervals were further compared to the normal values for STIs obtained in our laboratory in 21 women, mean age 31 years, and 34 men, mean age 31 years. The regression equations for (fig. 3) . The correlation between cPEP and Qp/Qs was almost identical (r = 0.40).
In one patient the abbreviation of LVET tended to be associated with a corresponding prolongation of The murmur was holosystolic in all patients. It started with the first heart sound and continued until or beyond the aortic component of the second heart sound. In five patients the murmur had the same intensity throughout systole, whereas it had a crescendodecrescendo or spindle form in the rest. There was no relationship between the shape of the murmur and the size of the shunt. 4) Table 2 shows that PEP deviated less from the expected normal than did LVET. PEP was prolonged by 2 SD or more in only four of the 11 patients with Qp/Qs ratios above 1.4. This prolongation corresponds to that reported in patients with mitral insufficiency, but as the cause of the prolongation of PEP in mitral insufficiency is not known,18 the assumed hemodynamic similarity between mitral insufficiency and VSD does not explain the prolonged PEP in our patients.
On the basis of the findings of Leatham and Segal,5 Tavel suggested that the length of the STI might help in separating patients with VSD from patients with mitral insufficiency." The present study shows that this is not possible, as the STIs deviate in the same direction in both conditions.
None of the present patients had a rapidly rising pulse that collapsed in late systole, a so-called waterhammer pulse found in some patients with mitral insufficiency.6 This result does not support Wood's suggestion that patients with VSD might have this 
